Expression of typical calpains in mouse molar.
Calpain is a calcium ion-dependent cysteine protease, consisting of two primary isoforms (calpain1/calpain2) which mediate crucial cellular functions. The activity of the calpains is tightly regulated by the endogenous inhibitor calpastatin. Calpains have been detected in several studies during the embryonic and foetal stages. The aim of this study is to investigate the temporal transition of typical calpains and their inhibitor calpastatin during odontogenesis. We used the first molar of foetal ICR mice from embryonic day (E) 14 to postnatal day (PN) 7. Using laser microdissection and semi-quantitative real-time PCR, we investigated calpain1, calpain2 and calpastatin expressions in each enamel epithelium, inner enamel epithelium, stellate reticulum and outer enamel epithelium. We found calpain1 and calpain2 mRNA increased in the all enamel epithelia between E18 and PN1. In addition calpastatin mRNA expression increased in the ameloblasts from PN1 to PN7. The immunohistochemistry results demonstrated that calpain1/calpain2 was present in the distal side of ameloblasts from PN1 to PN7, and calpastatin was present in the extracellular enamel matrix from E16 to PN1. Furthermore calpain1/calpain2 was present in the dentin, and calpastatin was detected in dentin producing odontoblasts and predentin at PN7. In this study the temporal transition of calpain1, calpain2 and calpastatin mRNA and the immunolocalization are identified during tooth development. Our results indicate that the calcium-dependent proteases may play an important role in mouse molar development and extracellular calpain and calpastatin may be involved in molar mineralization.